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Abstractor JP 8195785 (A) 

PROBLEM TO BE SOLVED: To support various 
communication protocols by combining many digital 
modems consisting of IR modem arrays connected 
in parallel with a synchronous/asynchronous 
communication controller, a UART and an exclusive 
support logic. SOLUTION: The multi-protocol 
communication controller is substantially a 
combination of a communication controller 10, a 
primary general-purpose synchronous transmitter- 
receiver UART-A, a secondary general-purpose 
synchronous transmitter-receiver UART-B, an 
exclusive support logic, and logs of digital modems. 
The standard UART-A is completely compatible with 
an IRDA standard specification.; In the case of 
executing an application program that is 
programmed such that a host including a controller 
is in accordance with a correct infrared ray 
communication protocol, the UART-A is directly 
connected between a host bus and an 
asynchronous modem in the IR modem array, for 
example, between an IRDA modem and an ASK 
modem. However, the application program is 
described without specifying any proper 
communication protocol, the 2nd UART-B is addediy 
connected to the 1st UART-A. 
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m*m i ] ©/ w &m.&mi f ? > 

©txA^sto^ic^snT, «is©hit#hj> 
tt4«csi-«jBionA*n«sssflrs <uart> 

i. 

wen* tmmn^^&tommmsnT, 

«/#W«Il«3>hn-7 (SACC) 

[«*B2] MBi«CDqE5 s /»*RB. I RDA^tA 
Rtf N R z I q£ 5*A tfttrtWW l iB*©MWS«. 
EMM 3 ] MIBS&ffl^xA^lgii I R DAtfAS 

TfFU&Ai&tsmm i EttMONHL 
[MM 4] Mf2ffi»©txA*gtt. ASKtrAfc 

[MM 5] WtHUART. WKSACCRtf«fB«3& 

*dttM*a 1 BftoNINML 

[Men 6] wsancc^TA^aic^iR^n, isns 

n&***8«M*Xffl**ft**trtMM 1 £«© 
flffNML 

EMM 7] MBX(BA*ftfc±D2SMian««iS 

nfc#^©y-f >««M-«Mfi¥ft«frt«3iM 6 g 
«©M«ise. 

EMM 8] MaiSftfeffAllsnttiS© 

EMM 9] fl»<M5*tt*ll<6?xyjr*Ri, 
WEUARTi:WtE;t^t©raiC^SnT, WS^x 

T £ ft^tr mm l etteMfHW. 
IMM1 0] fjfBS AC CiC&iKSftT, «Sc©^» 

jr n y ^m^tsmm 1 sm© 

M*P£ff. 

EM&H1 1] SWJWfcw^A^RB. 
I RDAtrA, NRZItfA, FMtrA. ASK 
tfA. Xtf3»a-Y-7/HX (CD) €fi£ 

ttG I RDA^ExA, MiBASK^A, RtfCDtf 
At, WfBNRZ I*5\k&tfMiBFM*xA©^1*n 

©asfpgjt. 
E!M®fm&K9n 

[0 0 0 1] 
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mmhchu mzmn-m (ir) tuwfAt« 

[0002] 

E^wwauiStrsMn «t>ji:<suflSftTw 

(I R) ^SfflW'Jt-h • 3> 

-*®{|©<fc 5fcffi©#< ©JSfflCSffi^nT^-5. # 
20 JI-It-? • (I RDA) 

nfc. i RDAoteafsn sDLcuswam^o 

fllMSffS (UART) WW*"*. C©8»ttUAR 
fcH«lxfc«*CDH«5*Sffi-r«. £©55©2o©li 
Sftfir^tcBKi-rfi^-AAy FT**. UARTtt, 

a? tc gES^xxAt^-s-stro^. cn&©tja*fc 

«Hf«#h**yi'*ftC*. SIC, gipWSUAR 
Tj&*115. 2Kbp s£T©#-- W-hTlMFtS 

fc©<&©T*oT*>. $mx)i-7'j bmmimt 

mmvftt-/^ y F ©fc& C«RfcB»tt 0 ttK ft 

ox, **T-^3t«a^*©T-^stei-rsi&ffifc 

y b ■ Ay*- F»5£©£il£U-#- htSK:jl£1\ 

^©sspfcfto »aw©*K*r **w ores rra» 

[0 0 0 3] MS, 7^U^— >3>-7 p Q^5AKU 
ART$«»7*-fcXU 9*-^«ftR«M-**«S 
SLTV5&^©T, ^-©UARTSfflViSt, I R*s 
X?AfcWOPIHtJteS*«. £<©!£#© I RSHf 
7n$r?«VCtt, UART)«S«&#«S&Ttifc 

[0 0 0 4] t©^»fc*lt*H&5Wjia, lf#©v 
Wfv b > f D-?*t|Wfcft i as©* 

-r*»i*5t**ffl UT*©(w«se*ias&«psic 

50 raSt*0#5o 
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[0 0 0 5] UttomitfKfct-St&fcA 

[0006] *-aT, #»ss©i«tt, mtowrn 
[0007] **w©«o.a»tt, 

[0 0 0 8] *»W©3E3S:5BMtt, ■fc#-V~h'C 

I RMr&Bft&ft?S££K»s. 
[0 0 09] 

ffl©grb^7~*^?^> Iff* KB, fcftm (I 

r) «#^v^iaifittc!)isjffl^ig§§gS'r5fe©T 
*#- ht5^f*sfoii^ist^, com 

20CWART, ]fc«»ffl©iJ*-h • n5?y^*3H-& 
fcr&So Jl©a^toW4, I R#^0tf#-hfttflBl> 

Scflf 
[0 0 10] 

M£ I Rh7>y-Ai:teM^t«tl. 0 row 
•WcD^X-rAtt* **ttfc, MMWW^glOi, 
-*«lffl#BMSI3fi»UART_At, 

R J E9 s A*7K*6ft*'bOTf±^. CCDffl®^gO 
[0 0 11] attrftfflUtt :iPP»aUART_AHI 

r d A«jptt*t^as*tt sa«T s £ 5 tews 

TB, *X h ■ /«t I RtfA ■ TWtOJBW 
fA, «A« I RD A^AXI«ifr>7 h • f > 
y (ASK) ^ExAtCDHKUAR^ASBSSSlK-r 

#^^C«i:&<> 77*U^">3>- -fUffy&imft 
tlTKZM&U, ^10UART_A[cm20UART 
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JC, C©«*3l«X*-^an*t*tt, UART A 

*^UT«fflSn*SSffff#ftJB2©UART_BR:j: 

tfHt*««flttlI 10,1 R*^Afttto**B* 1 8 

ttl R^fASMUggl Oft^LTteiStU mi 
©UART_AKatt«K[t> *Xh^Dtytl:<fcD 
7^;i/^M12tlT, UART_Bft^LTteai*nT 
ft^T, UART_AttIR«rA»7Hfc 
XttUART_Bfc«Str5Cli:«tT#S. - 

fr-^aVtSS^tftf-hW *£#*UARTJflfc 
•*ftfc»*fc#LT*5g*0 I R h^>X^7l^> 

[0012] ^XfA'XJ^h:f^^a« 

a? £»srr * &» \z, mmm^a ? $ mmm i o t 

MfiUMMIKSACC, ilKX UART_A£|i[ 

•feX (DMA) *fljfn>£. JlCDSACCtt, 

U > h >© VL S I / n 3*-41# 5 Af^tB&Z 8 
5C3 0FSB©i£iE/^^3>T»oT%J;<, 

I R^tA • rwtOBI I RfcxAfttfftHH 

[0013] sacc^ MtLxMm&f-pmm 

h©t-AAy HaMftSatlT, e/XfA'X;^^ 
h*5gfe#$n^o SACCfott, ^tA^d^/^ 
£1(1 2SSACCfciBDifcAT2. 34Mbps, 
1. 152Mbps, 5 7 6Kbps, 2 8 8Kbps 

40 mi 4 4Kb p s mm^-mm^^m* 

A c c 14, ■*^xA-^n-kyU-*iaii'r«J:5 
ACCfctt7HVX(DBft CRCffS, RW\-W 

x7 ic* 7 1/- mmmmntmm^^ 
[0 0 14] M^©a:3ic, Mm^-z&xtizmzm 

5» COWH*«ftf*&6fc, n-*^-7 
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7-*f?ft?it UART_Aa»SACC*Xh 

f i FOfcisasw^y • 7?-t?x (dma) win 

£tt£o UART_B%FIFOS«tTft*tt DM 
ABttJBLftV*. Wh- /r*±©DMAx>*JHRB 
■««RS*lTn*©T?> 2r)©^**JH&UART„ 
A2fcWSACC©W^n?*fflTS«fc5{CbT*>J:n. & 

dmax>*m** rn^2^0^¥^cov^n^ s fe 

5S©-#BUART_A©*tC£&»£S*L 
SACC, UART_B, Stfm*«an 5?y* 1 4 fC 

[0015] m$Mtti *mium£My&z%i)- 

trAB* IRKIt I R^rATS^ Hl©#Te 
B5fl©*yA©7W*ilrtl/TV>*. :®7K 
B. ff*L<B, I RDAi^tt©***7%fc (I R 
DA^EtA) , ^-^5 0 0KHzlBB^7K'*- 
>f>^ (ASK) UrtxA (ASMtA) , Kyb 

- ±)mmz^m<om^yyy-y^ • /w*s*mt 

§NRZ I tfA> Ulft77yJ'a • /WX&fflJBT 
SFMtrA, Rtfn^a-T - f/t« -^EtA 
(CD^ExA) ££t?o ^©S'XxAKJBttSASK^ 
T\k, NRZ I^T^K^FM^TACDffSLV^U 

9 9 4 $ i o n 1 4 b mama** mmm 32333 

1* HJB3 2 3 3 2 4*RtfH*3 2 3 3 3 2*W:* 

tfCD^ErAlt UART_Afc<tD«fflSnaVi© 
UART„ABI RDA^x^S^ASK^BtA^ 

©*aa»sn, -#s ac c £^tb 5 zhd^t&v 

[0 0 16] IRDAtxA©»B5FSBIRDA»lfr 
3/1 6Ky h -ir;MBXBl. 6 3j&sft©B5&B© 

\zwmzti, -t©if ? b • ±)mm\zo^Tu-n^% 
%^utnrz <aM?ntw» mmzft&tZc * 
flrr*s»«*t)NRZ7*-Ty h©t>©-e*s. 

[0 0 17] ASK*TA©«tt»SCtt^ir-^©5 0 
OEHzMKSttASKiai^S. 2£M*Jfc:fcV>T, 

awnr-*** o -cana. 5oo kh z mmmm 
tt/wxftsurr* (H2«*]R) o *#«rett, as 



(4) #H¥8- 1 9 5 7 8 5 

?*)HWM7*/l^ftWt*. EOOKHiHB 
S*ffini?y*#, »*M7-rJl#©n3?y*©--« 

[0 0 18] NRZ I ffiVlCRR 

KT©±5fc»fFrs. 3!ffi©«£B, xV^ 
flff*-*** ST. NRZ I («nliil) y 
*~T*> hfcft^MbSns. NRZ I 7#-Vy 

10 b> »«Tsy-iwoT*ni£ »3»*c-s. 

Idit, iWflTrsiHe. *RTS5r>©lHy h# 

<\mi/4\dy b '±)VmiR<DB^myyy^=L • 
/U**a«TS (B2*MB . SHMim 
*fc»*«lfflT*i, Hl*«**h^l/TNRZI 
7*-Ty NRZ I 7*-7y 
hO««ttSACCfcft*Sn, SACCB£©«*B 
NRZ7*-Vy h • r-^fcxn-PTS. 
2? [0 0 19] FMtTACDHIJJlt BtTCckd'e* 

§o £<!©•&& 7 s -^3jt*T2«T-^ (FMD 

XB2ffiX**-X (FM0) 7*-Vy.htLTfWft 
£ft£ 0 ^necOx-^ • 7*^77 Mix*-**©* 

T«HMbanfcHvh-irm **©fc»Kl/2lf 
y h • -feiHCiHMStl*. M7*-Ty MccBVVT* 1 
/2 try h • ir;HC/W • l/*JHt*WWer* t Jf 
t L < B*5 1 / 4 tf y h • ±)Vm<D^my 7^a » 

/u*saflrr* (i2w§FMi/777^ 
tfFMo/777^) c smtcb* /^xfeftaiT 
st, /wxb i / 2 tf y h • twiKiasns. s 

eSg0jSW^4TS<fc5*VKr?^«^i?B, ^ffL 
»-/VPX t 2 ^©^WX©tt^ t ©IBTffla3»« 

tcscDftatts&ftic, «o©«ff^x®mfc^& 

y h®*««*BSACCfcJ:DNRZ7*-Ty MC 

[0 0 2 0] CD^ExA^HteBmiCiKO^T^xA 
40 &/t>f/1XUT> SACC©#^I/-M8±»ftfflV»T 

sn^o *rA©v7h9i7B^;vx©*s*«»fT 

S&»K^XTA-^^*«fflTS. a««TB, C 
DttH»ftafflTsn<^*©*i6«t**. NAU # 

««#ssAcc©r--^«3a«wa (-dcd) k 

L> *n-e/^x©fiS SHIFTS c: t««"ess. n> 

*©*»b, a«#teBS?re*s5. 
so [oo2i] «nmktfii^— h : 3Hnn©Mffsit 
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©fiflrtC^UT I RtfA • TU-fOfC^xASr^Jl 
T^£#>£&5£T£6<fc'5l;:&r5-0>5. -?-©£&© I 

tyAiOTW KaMFr*«k 5 CfWWStlf £*j£T§.5 £ 
H3**fc^*«*T-S. WS, fW»«1f**Sfln<Jt6 
^^86(cab5£$, NRZ I^A&tfFM^xA©^ 

■&mvfttawo irda^ta. mask 
5. K#© I RHMyn^7A(JS«, m&Ltc?-? 

t, i r d A&gt&m&safafcsx-* *>«&T£ £ £ 
a<fftena»ttifia5ft«ri. i RDAH3£©ii-fttt> 
ssi©^-? • **7^?#M>n5£i5i«T#&^;r 

UART_Alt I RDAtxAfcSSR 
L-T, I RDAx-^fcgMT^SJ^lCl-TiK&g 

zint^UT, ASKasciofi^tt, gi«©fc 

££#-*?£ 5. ASK^6fSCIi**9**© 

ft**H«? *©t, *M*ett-3Tv>«H, ask 
««k as Kwmmmm m v y £*&tn Ltc&r, 

I RHliSWiASKtyAfcttOitjtSEfctfT?* 

o-e, NRzijautfFM»ovvrtisjBv>&»B 

xAfcilftTS ££#•?££. CDtfABf 
fcSACC©-DCD7-f>KSSR3nTVi5. 
[0 0 2 2] *ft©#^##SlfPgM©§^5K>RX 
Dfc*#r*£, JMMWtt. ASKJRjglS^tttDi'-y 
*iMJIfcI RDAtrA, WRS*lfcl«B*7 s A (N 
RZ IXIiFMtrA) > RtfCDtxA£iI3. 3g*g 
#*8»IRDASSt©i*tt. (1) UART_A«7 
k-AflDai/fciEl/^T^^tSMrU (2) ASK 

*sav>#. x«ffSi»6n&xk-A£g*rrs<. s 

ACC©-DCD5H Mi£ S U"W©S»£*HH U 

[0 0 2 3] ffS^5 0 0KH2 ASKXHflT-lt 
©iSB, (1) I RDA^xABM^SEKSiB-a- 
•f. UART_AT77l^-ARDSi8CU (2) AS 
K^l^n^y^HttggtfcttlU *i/r (3) 
S A C C OB 5 < trs« &*USJ»«Hrr * £JSfcti 



(5) #W¥8-195785 

5. SACC©-DCDA#tt*&&fctaU SfcCtl 
i.f*Ofc+ih&(BT**t#tt. 7W9Att/W-X 

6. TW^Att, *ff«mASKtt*-?»«£fjnft 

i r d Am^<oRt> \) \zas Kmzgmt -5 <fc 
[0024] «M*mattiPBm^&£tt <H4 

£#!D , SACCti, IEUiCRCt#fc. 

jo 5 i'Rtfff'&w strews*^-* • 7W-A£&ttrr 

(NRZ IXttFM) t?*-5£*i&1-Ci:*tT 

[0 0 2 5] »««*«8U©Wim , «>&^t*tt, 
SACCO-DCD5-T >±©*^ff^lC*tt-5 SP© 

r d Amn tiijiao TMdNiiMiidR««f «o 

WW* 

a? [0 0 2 6] X3-JTS}gL : £©&fiSJ. #lCj£{t* 
ft£ LTji«^W8*«H*|Rfc»4-r*Vi < ^©RBfc 

*.«. I R h 7 y'y-n\Z «fc 0 I RJflt-fffcjiff-rs £ 

P f-3JPfc##T*S£H'5 <fc(J ! feH#& i fe©T&-5„ 
feT, Mfflgg©7-+x^^tti@l#L-feg4J-©m 
JO ^©X3-*ff^t*:75'a>fe*tATtr>S. ±X0i 
I Rt?A©ffl*tija£:b£ftT. xn-jT-fe^LDv 
l 6lt2lffl$ns OBitMD . xa-ffftHl/ 
n3?yar 1 6iiitf-^ • >TXD±©A;PXffl 
• >RXD±©A*£*#1--5. 

^ns©7-f i Rft/wxfcsgm-rs i r h 5 
sn-s. x3-ff-6*L*tx*-^sns£, gflx 

-9 ■ 5-f>RXDtt, SAI/U'X(DiMH»6ISl2 5n 

-A*Hffi©§MSX«it#g* 6 ©M^SSMI- 5 C £ 
iHix-* • 5-f>TXD±©X3-fl-^^ 
hn^vfl 6©ffl*Hu Affi#/ty H 1 
5 £*fc. JP-^ • A*y ^*?X*-^;PStlTV35 £S 
• 5-f >RXDtC7^-HAy^$tl5©T, 

[0 0 2 7] tt**fig : ffi©S!^©i6«fifllCifctT# 
50 ^HJS®l«©aS^fiM©5*.0— 
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u ?-m&mmmmffi%mz> \zu^ x, 

S. for, ^KftKl/fc^trtRbO&s&onyyir 

5* mz, UART_A, UART^BRffSACCfc 

fcJEU UART_A0&V>UART_B 15 
«^JB&*$TfcfcV>0T, UART_Bft«fflT*fc 
*fcttUART_AS*>fct"Si»!?««»&e IR^Ex 

(TXD) fltffc JfcrySB^-* (RXD) ft*§ 

•5 s -* (txd) flrataatfcatts©^ g«f£^ 
-*aaao«B*sc**o»3©T* i Rh7»- 

&rraa*A*e*rs. fiaasA*tt*HJBiRDA 

^TAlCS^^n, lS3t«AAttNRZ ItrA, AS 
K^rA, RtfFM^x^fc^Stt*,, CD^ExAA 

[0 0 2 9] A-F9X7 : *^©ffl»S«^*^T 
?Vte*ViT, U A R T A JblftJ A R T_B tt, *B 50 



#H¥8-1 9 5 7 8 5 

15 

a*6A#WIB&l 6 5 5 0 FSBOMBS'XxA ■ 
r/ny9)*«^TiMT**. SACCOi'&H If 
-fn{ftfcfc±D*»fcB»4tU VLSlW;n9- 
tfc#&A#HfBfcZ 8 5 C 3 0 FSB^ijE/t-^a 

>*««i/Tt)±K 2:n63t?©FSBtt, mu^w 

flinty 9 2 0, *Xb --f >^7x-X • WvVJl 

ZfiR^T&tmz, 0. 8a^n>CMOSg¥ir;i/ 

[00 3 0] Z85C30 FSB& J»a©7-*T' 
H»fc*rt"45F I FO©«S14BI3fciR'rj:3fcl 6fc 

Jtj&sn, ^DMAi^#-h^#ja^nSo ie:* 5 s 

VK^CDSlrtMk «A«K2^©B»77^C!> 
SiWA£#5irf£ (H44MD . SDLC7*-Ty 
h*IRDAK»l/TIW**L ttoTIRDAfcftT 
Stt«fcL/r, *KKBI»a«'bSDLC71/-i I iftffl 

77? (OF) , rfr7S'a>©8fc?yh-7Fl/'X-7 

-f-jn* (addr) , ^ntr8i<x-^ • 7^-;i^h 

(DATAK 1 6 1fy hCCITT CRC, 
«lCl^fl!)jR77^y (CF) S*t5. flteT* Z8 
5 C 3 0 FCBA-H»>X7tt2t>©H»75^SS 

■Bic*AT&J:3cm3n. Bjnaflwx*-^ 

CCITT CRC, JW*©ftfcl:3©il777^£ 

MU *^<^OAC <$8D SaW7W-Afc* 
StflSck^JC, OKy FtfAjWrfotl*. 9l"-2>*© 
ACflfcjHt NR'Z I^fA^M^^l:, tVv^ 
^P L L)W»fifi*C D y 9TSS «k 5 \Z?& 0 

[0 0 3 1] S&Z85C30 FSBtftJlTS* 
* *0#-l'-hB3-» (BRG) **>*««•/* 
-fh -*9>^il/T««T**«t3^ESn*o B 
RGOfcJftOPCLKBflMHRB* *&&W?X* 1 4 
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